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Summary 
Background and Aims: We have studied polymorphism N34S of the SPINK1 gene in patients with different forms 
of acute pancreatitis, living in the Chernivtsi region of Ukraine. 
Materials and Methods: The material of the research consisted of 37 persons with different forms of acute pancreatitis. 
The patients were subdivided into 2 groups. The fi rst group consisted of 17 patients with acute edematous pancreatitis. The 
second group included 20 patients with pancreatonecrosis. All the patients underwent a complex laboratory - instrumental 
examination in accordance with the protocol of providing medical care to patients with acute pancreatitis. In addition, a 
genetic analysis was performed in all the persons for the purpose of studying polymorphism N34S of SPINK1 gene. 
Results: In has been established that among patients with different forms of acute pancreatitis the carriage of the 
favorable N-allele is more common (45.9% and 51.4%), with a lower number of abnormal SS-homozygotes (2.7%). 
The incidence of the onset of the biliary form of acute pancreatitis is not associated with a certain genotype of the N34S 
polymorphism of the SPINK1 gene. The nonbiliary form of acute pancreatitis is insignifi cantly more common in carriers 
of the mutant S-allele: 29.7% (11) versus 18.9% (7) persons.
Conclusion: The carriage of the unfavorable SS-genotype is a probable predisposing factor of a disease initiation 
and a potentiation of its further progression.
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Rezumat. Polimorfi smul n34s al genei spink1 la pacienţii din Ucraina cu diverse forme a pancreatitei acute
Scop: Noi am studiat polimorfi smul N34S al genei SPINK1 la pacienţii cu diverse forme a pancreatitei acute din 
regiunea Cernăuţi, Ucraina.
Material şi Metode: Materialul studiului constă din 37 de pacienţi cu diverse forme a pancreatitei acute. Pacienţii 
au fost distribuiţi în două loturi. Primul lot a inclus 17 pacienţi cu pancreatită acută edematoasă. Al doilea lot a inclus 
20 de pacienţi cu pancreonecroză. Toţi pacienţii au urmat examinări complexe instrumentale şi de laborator conform 
protocolului de acordare a asistenţei medicale pacienţilor cu pancreatită acută. În plus, a fost efectuată analiza genetică cu 
scopul cercetării polimorfi smului N34S al genei SPINK1.
Rezultate: A fost stabilit, că la pacienţii cu diferite forme ale pancreatitei acute este mai frecventă N-alela (45.9% şi 
51.4%), cu un număr redus de SS-homozigoţi anormali (2.7%). Incidenţa pancreatitei acute biliare nu este asociată de un 
anumit genotip al polimorfi smului N34S al genei SPINK1. Pancreatita acută nonbiliară este nesemnifi cativ mai frecventă 
la purtătorii de S-alelă mutantă : 29.7% (11) versus 18.9% (7) cazuri.
Concluzie: Prezenţa genotipului SS nefavorabil este un factor predispozant probabil pentru iniţierea maladiei şi 
potenţierea progresării ulterioare.
Cuvinte-cheie: pancreatită acută, genotip, polimorfi sm, gena SPINK1, mutaţia N34S, alelă
Резюме. Полиморфизм n34s гена spink1 y украинских пациентов с различными формами острого 
панкреатита
Цель исследования: Изучен полиморфизм N34S гена SPINK1 у больных разными формами острого 
панкреатита, которые проживают в Черновицкой области Украины.
Материалы и методы: Материал исследования сложили 37 лица с разными формами острого панкреатита. 
Больных разделяли на 2 группы. Первую группу сложили 17 пациенты на острый отечный панкреатит. Во 
вторую группу вошло 20 больных панкреонекрозом. У всех больных проводили комплексное лабораторно-
инструментальное обследование согласно протокола предоставления медицинской помощи больным острым 
панкреатитом. Кроме того, у всех лиц проводился  генетический анализ на предмет изучения полиморфизма 
N34S гена SPINK1.
Результаты: Установлено, что среди больных разными формами острого панкреатита чаще встречается 
носительство благоприятного N- алеля (45,9% и 51,4%), при меньшем количестве патологических SS- гомозигот 
(2,7%). Частота появления билиарной формы острого панкреатита не ассоциируется с определенным генотипом 
N34S полиморфизма гена SPINK1. Небилиарная форма острого панкреатита недостоверно чаще встречается у 
носителей мутантного S- алеля: 29,7% (11) против 18,9%  (7) лиц.
Выводы: Носитель неблагоприятного SS- генотипа является вероятным содействующим фактором 
инициации заболевания и потенцирования его дальнейшего прогресса. 
Ключевые слова: острый панкреатит, генотип, ген SPINK1, мутация N34S
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Introduction
The course of acute pancreatitis, whose onset 
is stipulated by one and the same factor, may be 
of quite an opposite nature in different patients - 
from the edematous form to pancreatonecrosis. It 
directly depends on the marked character of the 
aggressive infl uence of activated aggressive enzymes 
on the pancreas and its surrounding tissues [9]. An 
important role, hereat, is played by genetically 
determined defense mechanisms aimed at preventing 
an intrapancreatic activation of enzymes [1-10]. 
One of the fundamental such mechanisms is the 
neutralizing effect of the secretory pancreatic trypsin 
inhibitor (the serine protease inhibitor of Kazal’s type 
I - SPINK1). This particular peptide is composed of 
56 amino acids and plays the role of an irreversible 
links between the trypsin serine and the lysine of its 
active center. SPINK1 is able to neutralize up to 20% 
of the total amount of trypsin, which is formed in the 
acinar cell [1,3,6-8].
 The gene, which is responsible for the synthesis 
of SPINK1 is located in the fi fth chromosome. It has 
been established by genetic studies that the most 
frequent mutation of the third exons of this gene is 
the mutation of N34S which is inherited after the 
autosomal - recessive type [3,5,7].
 The presence of this genetic defect is accompanied 
with the incapability of one of the chief mechanisms 
of neutralizing trypsin, and may lead to an excessive 
uncontrolled intraacinar activation of this enzyme. 
This, in our opinion, can signifi cantly affect the nature 
of the course of acute pancreatitis, determining the 
expediency of carrying out such studies.
Material and methods
Patients: The research involved 37 persons with 
different forms of acute pancreatitis. Among them: 25 
(67.6%) men and 12 (34.2%) women. The mean age 
of the patients made up 48 ± 14,4 years.
The patients were divided into 2 groups. The 
fi rst group was made up of 17 patients with acute 
edematous pancreatitis. The second group comprised 
20 patients with acute destructive pancreatitis.
An additional distribution of patients was also 
implemented according to the etiological agent of the 
onset of the disease: biliary and nonbiliary pancreati-
tis. The basic criteria of such a distribution were the 
presence or absence of calculous cholecystitis and 
its complications (choledocholithiasis, cholangitis, 
obstructive jaundice), intraductal biliary hypertension, 
hyperbilirubinemia.
All the patients underwent a multimodality 
laboratory - instrumental examination according to 
the protocol of rendering medical aid to patients with 
acute pancreatitis. The diagnosis of acute pancreatitis 
was established on the basis of detecting characteristic 
changes of the clinical, laboratory and instrumental 
diagnostic criteria.
Detection of n34s mutation. The alleles of 
polymorphic sites of the third exon of the SPINK I 
gene were studied by isolating genomic DNA from the 
peripheral blood leukocytes, stabilized EDTA as an 
anticoagulant (“Merk ®”, Germany). An amplifi cation 
of the polymorphic site was performed by means 
of setting a polymerase chain reaction (PCR) on a 
programmed amplifi er «Amply-4L» (Russia), with an 
individual temperature program for specifi c primers: 
sense 5’-CAATCACAGTTATTCCCCAGAG-3’, 
antisense 5’-GTTTGCTTTTCTCGGGGTGAG-3’.
For the sake of discriminating the alleles of the 
third exon of the SPINK I gene endonuclease of PstI 
restriction was used according to the instructions 
(«Fermentas ®», Germany). PCR products were 
analyzed by the use electrophoresis in a 3% agarouse 
gel in the presence of trysborate buffer concentrated 
with ethidium bromide. Fragments were visualized 
by means of an ultraviolet radiator in the presence 
of the marker of molecular masses 100-1000 bp 
(“SybEnzym”, Russia).
Statistical analysis.  
Statistical dependence between the values for 
normally distributed samplings were checked by way 
of determining criterion χ2 according to Pearson, 
including a conformity of the distribution of genotypes 
to Hardy-Weinberg’s equilibrium.
Results.
Electrophoregrams of amplifi cation products are 
represented in fi gures 1-2. The length of the amplifi cate 
of N34S polymorphism of the SPINK 1 gene made up 
320 pairs of nucleotides (pn). In the presence of the 
3rd exon of the nucleotide sequence of the said gene 
of adenine in the 34th codon the amplifi cate split by 
PstI restrictase into fragments, measuring 320 and 
286 pn. In case of transversion A - G the site for PstI 
restriction was lost.
Distribution of genotypes for N34S polymorphism 
of the SPINK1 gene in patients with different forms 
of acute pancreatitis are represented in Table 1. The 
presence of the favorable “wild - type” N - allele (“wild 
- type”, Wt) - 73,0% (27) of the persons was detected 
in the majority of the subjects. The pathological 
“mutant” S – variant was identifi ed in 27,0% (10) of 
the persons. Hereat, there were 45.9% (17) of the cases 
of homozygous carriers of the “wild” NN - genotype 
(N34), NS - heterozygotes (N34S) - 51,4% (19) of the 
cases. One (2,7%) patient was a homozygous carrier 
of the mutant S - allele (SS - genotype, 34S) (Fig. 
1 - 2). A distribution of the genotypes according to 
the polymorphic N34S variant of the SPINK1 gene 
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among the examinees corresponded to expected 
Hardy – Weinberg’s equilibrium (p > 0,05). 
On distributing all the patients according to the 
etiological agent it was found out that the frequency 
of the NN - and NS - genotypes in patients with 
biliary pancreatitis made up 52,6% (10) and 47,7% 
(9), respectively and did not differ statistically from 
that in patients with pancreatitis of nonbiliary genesis 
– 33,3% (6) and 61,1% (11) respectively (χ2 = 0,003, 
p = 0,95 and χ2 = 0,68, p = 0,4 respectively).
Table 1 
Phenotypical characteristic of patients with various forms of acute pancreatitis depending on the N34S 
polymorphism of the SPINK1 gen, n = 37
№ Patientpopulations
Genotypes of the N34S polymorphism of the SPINK 1 gene 
N34, % (n) N34S, % (n) 34S, % (n)
1. Acute pancreatitis, n=37 45,9% (16) 51,4 % (20) 2,7% (1)
2. biliary, n=19 52,6% (10) 47,4% (9) 0
3. nonbiliary, n=18 33,3% (6) 61,1% (11) 5,6% (1)
4. Acute edematous pancreatitis, n=17 41,2% (6) 58,8 % (11) 0
5. biliary, n=10 50% (5) 50% (5) 0
6. nonbiliary, n=7 14,3% (1) 85,7% (6) 0
7. Pancreatonecrosis, n=20 50,0% (10) 45,0% (9) 5,0% (1)
8. biliary, n=9 55,5% (5) 44,5% (4) 0
9. nonbiliary, n=11 45,5% (5) 45,5% (5) 9,0% (1)
Fig.1. Electrophoregram of products of the amplifi cation of the N34S polymorphism of the SPINK I gene: 
1 - negative control; 2.8 - homozygotes for favorable “wild” allele (N34N - genotype)
Fig.2. Electrophoregram of products of the amplifi cation of the N34S polymorphism of the SPINK I gene: 
1-2, 4-8 – heterozygous carriers of the NS - genotype; 3 - homozygote after the mutation type 
(S34S - genotype)
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While analyzing the group of patients with acute 
edematous biliary pancreatitis, it was established that 
the homozygous carriers of the favorable “wild” N 
- allele and heterozygotes occurred with the same 
frequency - 50% (5) and 50% (5), respectively. 
However, a tendency towards a domination of the NS 
– genotype was established in patients with edematous 
pancreatitis of nonbiliary genesis as compared with the 
NN – genotype whose frequency of detection made 
up 85,7% (6) and 14,3% (1), respectively. However, 
such differences were not statistically signifi cant (χ2 
= 2,00, p = 0,16). No homozygous carriers of the 
mutant S - allele were detected in patients with acute 
edematous pancreatitis.
In patients with acute destructive pancreatitis 
of biliary and nonbiliary genesis the frequency of 
detecting genotypes NN - (N34) and NS - (N34S) did 
not differ signifi cantly: 55,5% (5) and 44,5% (4) versus 
45,5% (5) and 45,5% (5) respectively (χ2 = 0,001, 
p = 0,97 and χ2 = 0,114, p = 0,74 respectively). 
The homozygous mutation SS - genotype was 
detected in one person of the said group. It should be 
noted at that the initiation of the disease was associated 
with the nonbiliary factor in a female patient with the SS 
- genotype. The course of the disease was characterized 
by particular “aggressiveness” with the development 
of acute suppurative subtotal pancreatonecrosis which 
became complicated by the formation of abscesses 
of the omental bursa and the right subdiaphragmatic 
space, retroperitoneal phlegmon, external pancreatic 
and duodenal fi stulae, left - side exudative pleurisy 
and toxicobacterial shock. The length of the hospital 
stay of the patient made up 118 bed days 10 step – by 
- step surgical interferences, having been performed 
during this period. The development of the painful 
form of chronic pancreatitis with a predisposition to 
frequent recurrence was certifi ed in the said patient 
in the process of a follow - up. Taking into account 
the adduced analysis of the patient’s case history 
with the SS-genotype, as well as the nonbiliary and 
nonalcoholic etiology of the disease, it is rightful, 
to our way of thinking, to consider, that one of the 
principal causes of such a severe clinical course of 
acute pancreatitis in a specifi c case was its hereditary 
character.
Discussions
Thus, the frequency of the NN - and NS - genotypes 
of the SPINK1 gene in the patients examined by us, 
did not differ signifi cantly in patients with various 
forms of acute pancreatitis. The carriage of the 
unfavorable SS - genotype, in our opinion, may be 
a contributory factor for the onset of the disease and 
a potentiation of its further progression, as well as a 
prognostic marker of a severe clinical course of acute 
pancreatitis with the development of necrotic lesions 
of the pancreas.
An analysis of bibliographical sources, concerning 
the specifi c characteristics of the distributions of 
genotypical variants of the N34S polymorphism of 
the SPINK1 gene in patients with acute pancreatitis 
of different population groups, was indicative of 
contradictory fi ndings [2, 8-10]. The fi ndings revealed 
by us may be accounted for by the ethnic features of 
the distributions of genotypes and fragmentariness of 
the obtained data which require further research and 
systematization.
Conclusions
The frequency1.  of occurrence of the N - and S 
- alleles of the N34S polymorphism for the SPINK1 
gene corresponds to a normal distribution for a 
prevalent majority of Europeoid populations with a 
predomination of the favorable “wild” N - allele. 
The carriage of the favorable N – allele (45,92. % 
and 51,4%) occurs more often among patients with 
different forms of acute pancreatitis, with a lesser 
number of pathological SS - homozygotes (2,7%). 
The frequency of the onset of3.  the biliary form 
of acute pancreatitis (both edematous and destructive) 
is not associated with a certain genotype of the N34S 
polymorphism of the SPINK1 gene. The nonbiliary 
form of acute pancreatitis occurs insignifi cantly more 
often in carriers of the mutant S - allele: 29,7% (11) 
versus 18,9% (7) of the persons. 
The carriage of the unfavorable 4. SS - genotype 
is a probable contributory factor of the initiation of the 
disease and a potentiation of its further progression, 
as well as a prognostic marker of a severe clinical 
course of acute pancreatitis with the development of 
a necrotic lesions of the pancreas.
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